Introduction
Weak interactions such as hydrogen bonding, electrostatic, hydrophobic interactions etc. play an important role in the stabilization of proteins. Because the structure of protein is very complicate, direct research on the nature of proteins is difficult. Dipeptides and amino acids have been used as models by researchers for understanding the thermodynamic behavior of proteins. Volumetric methods have been widely used to provided the interaction information between model moleculars and different solvents [1] [2] [3] . For further understanding the interaction between amino acid residues and peptide backbone, and as a continuation of volumetric investigations on model moleculars systems in our laboratory [4, 5] , the interactions between diglycine and amino acids have been studied in this paper.
Experimental
Diglycine (>99%, Aldrich), L-alanine and L-serine (>99%, Shanghai Chem. Co.) were used without further purification. The water was deionized and distilled twice. All solutions were prepared freshly by mass on a METTLER AE200 balance with a sensitivity of ± 0.0001g.
The densities of the solutions were measured by DMA 5000M digital densimeter(Anton Paar, Austria) at 298.15 K and 310.15 K respectively. The uncertainty of densitiy is within 5×10 -6 g· cm -3 . The densimeter was calibrated with twice distilled water and dried air. All the measurements were carried out under atmosphere pressure.
Result and Discussion
The density of diglycine in aqueous L-alanine and L-serine solutions at 298.15 K and 310.15 K are given in table 1-2. Apparent molar volumes (V  ) of diglycine were calculated by using the equation
where M is the molar mass of diglycine, ρ and ρ0 is the density of solution and solvent respectively, m is the molality of diglycine in the solvent. The calculated apparent molar volumes for diglycine are also listed in table 1-2. 
The V 0 of diglycine can be viewed as [8] 0 VW void shrinkage
Where VVW is the van der Waals volume, Vvoid is the contribution associated with the voids and empty volume, Vshrinkage is the shrinkage in volume due to solute-solvent interaction. It is generally assumed that VVW and Vvoid remains approximately the same in water and in aqueous solutions [8] , so the trV 0 reflect solely the interactions between diglycine and amino acids. It can be seen from table 3, the primarily comes from the influence of side group.The result can be well explained by structure interaction model [9] . Diglycine and amino acids in aqueous solutions are major in the form of zwitterions. The structure interaction can be separated into: (a) Hydrophilic-hydrophilic interaction between diglycine and zwitterionic head group of amino acid, and between diglycine and side -CH2OH group of L-serine, which lead a positive contribution to values reflect that the interaction of type (a) is predominent. For L-serine, the side -CH2OH group lead additional hydrophilic-hydrophilic interaction and for L-alanine the -CH3 group of provides a tendency of hydrophobic-hydrophilic.
For the same amino acid, the decrease 0 tr V   values as can be seen in table 3 with the increasing temperature which shows that the increase in temperature strengthens water molecules around diglycine molecular rather than banding them to amino acids.
Conclusions
Density of diglycine in aqueous solutions of L-alanine and L-serine were measured at 298.15 K and 310.15 K. The influence of different interactions between diglycine and amino acids on 
